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expression of genes by morphogen stimulation via activated Smadl/4 
complexes and to methods involving the inhibition of genes encoding 
TGF-beta by enhancing the activity of Smad6 and/or Smad7. Furthermore 
the expressions "restoring cellular phenotype" and "gene that is an 
inhibitor of normal phenotipe" have therefore not been considered for the 
search. 
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Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability- 
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INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/US98/26788 



I. Basis of the report 

1 . This report has been drawn on the basis of {substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

1 -33 as originally filed 

Claims, No.: 

1-19 as originally filed 

Drawings, sheets: 

1-5 as originally filed 



2. The amendnnents have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
n the drawings, sheets: 

3, □ This report has been established as if (sonrie of) the anr>endnnents had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 



4. Additional observations, if necessary: 
see separate sheet 

IV. Lack of unity of invention 

1 In response to the invitation to restrict or pay additional fees the applicant has: 

□ restricted the claims. 
H paid additional fees. 

□ paid additional fees under protest. 
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□ neither restricted nor paid additional fees. 

2. □ This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 

68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 

□ complied with. 

S not complied with for the following reasons: 
see separate sheet 

4. Consequently, the following parts of the intemational application were the subject of international preliminary 
examination in establishing this report: 

^ all parts. 

□ the parts relating to claims Nos. . 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 8, 9, 12, 15, 17 

No: Claims 1-7, 10. 11, 13, 14, 16, 18, 19 

Inventive step (IS) Yes: Claims 8, 9, 15, 17 

No: Claims 12 

Industrial applicability (lA) Yes: Claims 1 -1 9 

No: Claims 



2. Citations and explanations 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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Reference is made to the following docunnents: 

D1: DE CAESTECKER M P ET AL: 'Characterization of functional domains within 
Smaci4/DPC4' JOURNAL OF BIOLOGICAL CHEMISTRY, vol. 272, no. 21, 23 May 1997, 
pages 13690-13696, XP002084021 

D2: DE WINTER J P ET AL: 'DPC4 (SMAD4) mediates transforming growth factor-betal 
(TGF-betal) induced growth inhibition and transcriptional response in breast tumour cells* 
ONCOGENE, vol. 14, no. 16, 24 April 1997, pages 1891-1899, XP002084008 
D3: US-A-5 674 844 (KUBERASAMPATH THANGAVEL ET AL) 7 October 1 997 
D4: IMAMURA T. ET AL: 'Smad6 inhibits signalling by the TGF-beta superfamily' NATURE, 
vol. 389, no. 6651, 9 October 1997, pages 622-626, XP002078127 LONDON GB 

Re Item I 

Basis of the report 

For claims 1 and 14 only a partial search has been established, i.e. the expressions 
"restoring cellular phenotype" and "gene that is an inhibitor of normal phenotype" have not 
been considered for the search. Thus, said expressions have not been taken into 
consideration when examining the present application. 

Re Item IV 

Lack of unity of invention 

The following separate groups of inventions are not so linked as to form a single 
general inventive concept: 

1 . "A method in a cell affected by disease, damage or age, the method comprising 
activating an intracellular pathway that induces expression of a phenotype specific gene", 
as claimed in independent claim 1 and in claims dependent thereon, i.e. claims 2-13, 18 
and 19. 

2. "A method in a cell affected by disease, damage or age, the method comprising 
inhibiting an intracellular pathway that induces expression of a gene", as claimed in 
independent claim 14 and in claims dependent thereon, i.e. claims 15-17. 

3. The common concept linking together the groups of inventions listed under paragraph 
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1. and 2. is: 

A method in a cell affected by disease, damage or age, the method comprising modulating 
an intracellular pathway that induces expression of a gene. 

4. This common concept is, however, not novel as can bee seen from e.g. D1 and D2: 
D1 (pi 3691. Fig. 1c and 2; p13692, left column, paragraph 5-p13693, left column, 
paragraph 1) and D2 (pi 893, right column, paragraph 2, Is13-17; pi 894, Fig. 3; pi 897, left 
column, paragraph 3) disclose a method where transfection of the transcription factor 
Smad4 in a breast carcinoma cell line which has deleted the endogenous Smad4 gene 
restores the pathway which induces expression of the plasm inogen-activator inhibitor- 1 in 
response to TGF-beta. 

5. Thus, the methods listed under paragraph 1. and 2. are not linked by a novel and 
inventive common concept and as such do not form a single general inventive concept 
(lack of unity, a posteriori). 

Because additional fees were paid as requested, both of the inventions have been 
examined. 

Re Item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 . Claims 1 -7, 1 0, 1 1 , 1 3, 1 4, 1 6, 1 8 and 1 9 are not new (Art, 33 (2), PCT). 

1.1. D3 (COI28-29, example 8) discloses a method wherein the administration of the 
morphogen OP-1 to rats with bone cells affected by osteoporosis induces expression of 
the phenotype specific gene alkaline phosphatase by said afflicted cells. Said disclosure 
is novelty destroying for claims 1,18 and 19. 

1.2. In view of the description of the present application (p4, lns12-27), the technical 
features of each of claims 2-7 represent parts of the pathway which results - starting from 
the administration of the morphogen OP-1 - in the expression of a phenotypic gene: i.e. 
binding of OP-1 to the morphogen type II receptor, phosphorylation of the Smadi 
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homodimer, formation of a Smad complex comprising phosphorylated Smadi and 
phosphorylated Smad4, translocation of said Smad complex into the nucleus and initiation 
of DNA transcription. The pathway which results - starting from the administration of the 
morphogen OP-1 - in the expression of a phenotypic gene, however, represents an 
inherent feature of the above mentioned method disclosed in D3. Thus, also the features 
of claims 2-7 represent inherent features of the method disclosed in D3 and, therefore, do 
not confer novelty over said method. The above mentioned method of D3 is, therefore, 
also novelty destroying for claims 2-7. 

1.3. D1 (pi 3691. Fig. 1c and 2; pi 3692, left column, paragraph 5-p13693, left column, 
paragraph 1) and D2 (p1893, right column, paragraph 2, Ins13-17; p1894, Fig. 3; p1897, 
left column, paragraph 3) disclose a method where transfection of the transcription factor 
Smad4 in a breast carcinoma cell line which has deleted the endogenous Smad4 gene 
restores the pathway which induces expression of the plasminogen-activator inhibitor-1 in 
response to TGF-beta. Said transfecting step is performed by using a plasmid encoding 
Smad4. D1 and D2 are, therefore novelty destroying for claims 1, 10, 11 and 13. 

1.4. D4 (p626, left column, paragraph 2 and Fig. 5) discloses the inhibition of the 
intracellular pathway that induces expression of the luciferase gene under the control of 
a TGF-beta sensitive promoter by Induction of Smad6 expression in mink R mutant cells. 
Said disclosure is novelty destroying for the subject matter of claims 14 and 16. 

2. Claim 12 is not inventive (Art. 33 (3) PCT). 

The use of an adenovirus based vector encoding a Smad protein for cell transfection 
as claimed in claim 12 represent a routine variation of the method disclosed in D1 and D2 
(see above, paragraph 1.3.), which the skilled person would apply, according to the 
circumstances, without the exercise of inventive skill. Claim 12 is, therefore, not inventive. 

3. Claims 8, 9, 15 and 17 are new and inventive (Art. 33 (2)(3) PCT). 

Methods In hepatocytes and renal cells affected by disease, damage or age 
comprising activating an intracellular pathway that induces expression of a phenotype- 
specific gene, as claimed in claims 8 and 9, are not known from the cited prior art and 
cannot be derived therefrom in an obvious manner. The same applies to a method in a cell 
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affected by disease, damage or age comprising inhibiting an intracellular pathway that 
induces expression of the TGF-beta gene, as claimed in claim 15. The same applies also 
to a method in a cell affected by disease, damage or age comprising inhibiting an 
intracellular pathway that induces expression of a gene, wherein said inhibiting step 
comprises inducing expression of Smad7, as claimed in claim 17. Claims 8, 9, 15 and 17 
are, therefore, new and seem inventive (see, however. Re Item VIII . Lack of Clarity) 

4. Observations with regard to industrial applicability 

For the assessment of the present claims 1-19 on the question whether they are 
industrially applicable, no unified criteria exist in the PCT Contracting States. The 
patentability can also be dependent upon the formulation of the claims. The EPO, for 
example, does not recognize as industrially applicable the subject-matter of claims to the 
use of a compound in medical treatment, but may allow, however, claims to a known 
compound for first use in medical treatment and the use of such a compound for the 
manufacture of a medicament for a new medical treatment. 

Re Item VIII 

Certain observations on the international application 
Art. 6 PCT, Lack of Clarity 

Independent claims 1 and 14 only state the problems to be solved, i.e. " ... activating 
an intracellular pathway that induces expression of a phenotype specific gene in a cell ... 
" and " ... inhibiting an intracellular pathway that induces expression of a gene in a cell ... 
". The technical features which clearly indicate how said results can be achieved, however, 
are missing in said claims. Also claims 3-5, 7-13 which are dependent on claim 1 and claim 
15 which is dependent on claim 14 do not provide such technical features. Because of the 
lack of said technical features, which are considered essential, claims 1, 3-5 and 7-15 do 
not meet the requirements of Art. 6 PCT. 
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